We show that in the lattice Hamiltonian limit the static transverse propagator D(| p|) ∝ d p 0 D(| p|, p 0 ) satisfies multiplicative renormalizability. We give a procedure to calculate D(| p|) on available lattices at finite temporal spacing. The result agrees at all momenta with the Gribov
Introduction
The original Gribov-Zwanziger confinement scenario [1, 2] predicts an IR vanishing static gluon propagator D(| p|) in Coulomb gauge. The gluon propagator is also at the heart of variational estimates to the ground state wave function [3, 4] . A cross check of continuum results with lattice calculations had, however, long failed. A first study for SU (2) at fixed β = 2.2 indicated compatibility with Gribov's formula in the IR but was inconclusive in the UV [5] . Later studies in SU(2) and SU(3) showed for D(| p|) strong scaling violations and a UV behaviour at odds with simple dimensional arguments [6, 7, 8] . All these works calculate D(| p|) fixing the Coulomb gauge only at a given time-slice, neglecting the residual gauge freedom of temporal links. Also one takes for granted that multiplicative renormalizability holds for the full propagator D(| p|, p 0 ), although perturbative results point at a more complex picture [9] . We report here the results first obtained in [10] , where a different strategy was adopted, fixing analytically the residual gauge and then studying the renormalization of the full spatial propagator D(| p|, p 0 ). We show that the Gribov formula [1] perfectly describes the lattice data for the static propagator. We refer to our original paper [10] for details about conventions and notations. To achieve a good gauge fixing we adapt the algorithms developed in [11, 12] .
Results
The first observation made in [10] is that the lattice bare propagator D β (| p|, p 0 ) factorizes as:
The denominator | p| 2 (1 + z 2 ) explicitly accounts for dimensions. Without loss of generality we can choose g Fig. 1 
where B(z, a, b) is the incomplete beta function. In the lattice Hamiltonian limit, corresponding to ξ → ∞ [13] , I becomes | p| independent 1 , I(
| p| and multiplicative renormalizability relies solely on f β (| p|). In a standard lattice formulation, however, ξ ≡ 1 and the extra | p| dependence B( ) cannot be avoided. Fig. 2 shows, in spite of approximations, nearly perfect agreement between Eq. (2.2) and the slopes observed in the UV for the naive definition of D(| p|) as in [7] . 1 I can be analytically continued if α > The above discussion makes clear that the static propagator should be defined as
| p| . To extract it at available L and β we fit g β (z) and define:
which is now independent of p 0 , up to noise. To improve the signal we average over p 0 , yielding: [4, 14, 15] . We thus constrain q = r = 1, s = 0 and fit the whole result through the Gribov formula:
We find just as good agreement (χ 2 /d.o.f. = 3.3) again with M = 0.88(1)GeV ≃ 2 √ σ . 
Conclusions
We have shown that on the lattice the static transverse gluon propagator is multiplicatively renormalizable, IR-UV symmetric and can be well described by Gribov's formula over the whole momentum range. Its infrared and ultraviolet behaviours are in good agreement with the results obtained in the variational approach to continuum Yang-Mills theory in Coulomb gauge [4, 14, 15] .
